Abstract. This paper constructed a low-carbon economy evaluation index system based on DPSIR framework model in Hebei province. The framework consists of five dimensions, namely the driving force, pressure, state, impact and response. It evaluated and analyzed the situation of low-carbon economic development from 2007 to 2013 by using entropy coefficient-TOPSIS method. The results showed that the trend of low-carbon economic development in Hebei province was increasing in the past seven years, which the evaluation value increased from 0.35967 in 2007 to 0.68083 in 2013. The development path was type U in the past seven years, which showed the development of low-carbon economy wasn't steady in Hebei province. It is normal for the temporary volatility in the development of low-carbon economy, but the general trend is toward positive direction.
Introduction
At present, with the rapid development of Chinese economy, it emerges the incompatible problems of the economy, society, population, resources and environment gradually. The environmental pollution and the resources shortage become the bottleneck of the development, which led to discuss the issues of low-carbon economy model. In the 3rd Plenary Session of the 18th Central Committee of the Communist Party of China [1] , the plenum pointed out, We must deepen ecological environment management reform by centering on building a beautiful China. We should accelerate system building to promote ecological progress, improve institutions and mechanisms for developing geographical space, conserving resources and protecting the ecological environment and promoting modernization featuring harmonious development between Human and Nature.
On the current situation of Hebei province, because of the low quality of economic growth and low utilization efficiency of natural resources, the serious environmental constraints, the provincial government proposed to support the development of energy-efficient and low-carbon industries in the Fifth Session of the Eighth Congress of Hebei Province in 2013. Therefore, analysis and evaluation of the development level of low-carbon economy in Hebei province can provide decision-making reference for Hebei province, it will help to raise our ecological awareness and optimize the industrial structure.
Viewed some of the existing literature, the evaluation on the low-carbon economy mainly included the methods, research scope and index system construction [2] [3] [4] [5] [6] [7] [8] . Many scholars had studied on the low-carbon economy of different regions by using different methods and different indexes. From the perspective of evaluation approaches, many scholars used the multi index comprehensive evaluation method. The subjective weighting method mainly included AHP, comprehensive evaluation method, and fuzzy evaluation method. Objective weighting method mainly included the entropy method, osculating value method, TOPSIS method, grey correlation method, variation coefficient method, factor analysis, data envelopment analysis.
The main objective of this paper was to evaluate and analyze the low-carbon economy in Hebei province by using the method of entropy method and TOPSIS. The TOPSIS (Technique for Order Preference by Similarity to Ideal Solution) method has the advantages of wide application range, small amount of calculation and intuitive geometric meaning, which was widely used in the study of the ecological economy and related evaluation [9] . In order to avoid the influence of subjective factors on the ranking results, we used the entropy method to determine the weight.
The construction of the index system of low-carbon economy
In this paper, it constructed the evaluation index system of low-carbon economy in Hebei province based on the framework of DPSIR model. The framework consists of five dimensions, namely the driving force, pressure, state, impact and response, which proposed in 1999 by the European Environment Agency (EEA). [10] .The DPSIR model was commonly used in analyzing the ecological problems and social development. [11] [12] [13] The system had three layers. The first layer was the target layer, which named the low-carbon economy evaluation value in Hebei Province. The second layer was the five factors index. They were driving force (D), pressure (P), state (S), impact (I) and response (R). The third layer was the index, which was subdivided into 31 specific indicators based on the above five factors. See Table 1 . Evaluation of low-carbon economic development level
Data Sources
The data that calculated the low-carbon economic development in this paper were from the statistical yearbook and the report on the State of the Environment in hebei province from 2007 to 2013. A few indexes were calculated based on the statistical data.
From the current literature, CO 2 Emission calculated by the formula of CO 2 =KE. Here E represented the different types of energy consumption; K represented the carbon emission intensity. In the research, because of the different carbon emission coefficients, the total carbon emissions were different from different scholars and institutions. In this paper, the coefficient of carbon emissions of coal, petroleum, natural gas was 0.7266, 0.5588 and 0.4241 respectively referenced the relevant research [14] . Then it calculated the total carbon emissions in Hebei Province during 2007-2013, and calculated the carbon emissions per unit of GDP and carbon emissions per capita. The results showed in Table 2 . 
Calculation and Analysis
There are four basic steps of the TOPSIS method. (a) First, we establish the initial decision matrix:
; (b) Based on the normalized initial matrix, we find the optimal scheme and the worst scheme (i.e., positive and negative ideal solution): 
we sort it and take the value as the basis for the evaluation. According to the procedure of the entropy method and the TOPSIS, we first converted the original data by using the method of positive and dimensionless, and got the standard matrix F. Then we used the entropy weight method to determine the weight of each index. According to the concept of entropy, the greater the index value difference was, the greater weights of evaluation indexes were. We got the index entropy w j by using the formula of entropy weight method. Next, it used the vector standardization method to calculate the standardization decision matrix. So, we got the weighted and standardized matrix X by multiplying the each evaluation index weight and the corresponding normalized matrix. Finally, it evaluated the Euclidean distance between the object and the positive, negative ideal solution, which was di + and di -respectively. We got the low-carbon economy comprehensive evaluation value ci* by using the formula ci*= di Table 3 . 
Conclusions
It can sort the seven years' situations of the low-carbon economy in Hebei Province according to the comprehensive evaluation value ci*. The ci* are greater, the level of low-carbon economy is higher; on the contrary, the ci* values are smaller, the level of low-carbon economic development are lower. Therefore, as shown in Table 3 , we can see that the development level of low-carbon economy in Hebei province from 2007 to 2013, it shows the following characteristics.
First of all, from the trend, it has shown a good development trend of the low-carbon economy in Hebei province, which the ci* increase from 0.35967 in 2007 to 0.68083 in 2013. it is a obvious rising trend, and it also shows that Hebei province has made great efforts to develop the low-carbon economy. The low-carbon economic development has achieved a good result during this period. Low-carbon economy is in line with the future development, but the development of low-carbon economy is not accomplished soon. The consumption of energy is different in different industries, and the carbon intensity is different. The process of the low-carbon economic development is constantly adjusting and optimizing. Because of the huge resource consumption in Hebei Province, it is necessary to optimize and adjust the industrial structure. The lagging effect of industrial adjustment on the development of low-carbon economy exists, and it also considers the local development and the traditional industrial structure. It is normal for the temporary volatility in the development of low-carbon economy, but the general trend is toward positive direction.
